Acidic extracellular environment affects miRNA expression in tumors in vitro and in vivo.
Hypoxia can control the expression of miRNAs in tumors which play an important role for the control of the malignant behavior. The aim of the study was to analyze whether extracellular acidosis, a common feature of tumors, also has an impact on the miRNA expression in isolated cells as well as in solid tumors. MiRNA expression was analyzed in two rat tumor cell lines (AT1 prostate and Walker-256 mammary carcinomas) by NGS and qPCR. In vivo the same cell lines were implanted subcutaneously and the tumor pH was modulated by inspiratory hypoxia and inhibition of the respiratory chain. In addition, the expression of five genes (Brip1, Ercc6l, Ikbke, Per3, Tlr5) which are potential targets of the miRNAs were analyzed on mRNA level. Screening showed that 38 (AT1) resp. 41 (Walker-256) miRNAs were pH-dependent. Validation by qPCR revealed that only 4 miRNAs were consistently regulated in both cell lines: miR-183, miR-203a, miR-215 and miR-7a. The expression of miR-7a was increased by low pH whereas all others were decreased. In the tumors in vivo all 4 miRNAs were down-regulated. The potential targets showed pH dependency in both cell lines. In conclusion, extracellular acidosis regulates the expression of miRNAs in vitro and in vivo. The expression of targets of these miRNAs were also pH-dependent. The pH may therefore affect the biological behavior of tumors via miRNAs.